As an application of the transformation theory of basic (or q-) hypergeometric series, a number of multilinear generating functions are developed for the q-Hermite polynomials studied by L. J. Rogers, G. SzegB, and others. Relevant connections of these general multilinear generating functions with various known results for the classical or basic Hermite polynomials are also indicated.
INTRODUCTION, NOTATIONS, AND THE MAIN RESULTS
For real or complex q, 1q( < 1, let (1.1) for arbitrary Iz and p, so that where, and throughout this paper, we find it to be convenient to write and, for convergence of the infinite series in (1.4), )q) < 1 and JzJ < co when r 5 s, or /q) < 1 and 1.~1 < 1 when r = s + 1, provided that no zeros appear in the denominator.
In his important memoirs on expansions of certain infinite products, L. J. Rogers [8, 9, lo] (1.8)
As a matter of fact, Rogers used his results involving these polynomials in order to prove the celebrated Rogers-Ramanujan identities.
Another set of q-Hermite polynomials defined explicitly by (cf., e.g., [l] and [17] ) are closely related to the continuous q-Hermite polynomials via H,(cos % 1 q) = Cm0 h,(e2") q), (1.10) so that any given result involving one set of q-Hermite polynomials would apply also to the other set.
For these q-Hermite polynomials, Ismail and Stanton [6] have derived several interesting multilinear generating functions with the help of certain integrals which they have studied systematically. Combinatorial proofs of some of Ismail-Stanton results were given by Ismail, Stanton, and Viennot [7] . The object of the present paper is to apply the transformation theory of the q-hypergeometric series (1.4) with a view to deriving the following general multilinear generating function for the q-Hermite polynomials The generating function (2.3), which essentially is equivalent to (2.7), was given by Ismail and Stanton [6, Upon letting I, p + co, and replacing qa and q8 by u and /I, respectively, we thus find from (3.1) and (2. which, for a, = ... = ak = 0, yields (1.12) by virtue of (2.5).
The multilinear generating function (1.12) can be proven directly by suitably iterating our method of derivation of the trilinear formula (3.1). We now outline our derivation of the general result ( 1.11) for k = 2.
In view of (2. Expanding S, and S, in double series of powers of a and /I, and equating the coefficients of a'/?' from both sides of (3.6), we finally obtain the trilinear case (k = 2) of (1.11). The multilinear case can indeed be proven similarly, and we omit the details involved.
